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This worksheet within the economic analysis model is used to evaluate financing and ownership alternatives for the project
under consideration.  Financial analysis is distinctly different from economic analysis.  With economic analysis, returns are
calculated based on total cash inflows and cash outflows, assuming that all investments are cash outflows and net incomes are
cash inflows.  Financial analysis allows for debt financing, equity percentages, credits, depreciation and its effect on taxation,
and pre-tax versus after-tax analysis.  The evaluation methodology is similar except that instead of total cash flows, equity
flows are considered.

Generally speaking, if the economic Return on Investment (ROI) is greater than the interest rate on borrowed funds, financial
leverage will be positive and Return on Equity (ROE) will be greater than the ROI.  Financial leverage will make a good
project better and a bad project worse. 

Using this worksheet allows a project to be put into a form typically used by business decision-makers, where depreciation
and tax effects are considered, as well as borrowing ratios and interest rates.  Additionally, income and expense categories
can be inflated over time.  

In the table above, the project “base case” is used, and further modified by a number of considerations, including: 1) a grant
(credit), 2) borrowing 75 percent of the cash requirement with a ten year term at 3% interest.  The ownership structure is
assumed to be a Limited Liability Company, so there is no tax effect to the project (only to the project owners).  That
scenario is carried forward to the next table, where the distribution of LLC earnings is considered.
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Exhibit C-12– Evaluation of an Ownership Structure Alternative
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Exhibit C-13– Biogas Energy Production and Utilization

The Btu balance table shown above is used to track what happens to the energy contained in the biogas that is
produced in the anaerobic digester.   It is shown both in daily Btus and in percentage of the total.  Every Btu is
accounted for in some manner, including a category for “not utilized”.  This table is especially useful in
attempting to find better efficiencies for the project.  Ideally all of the energy produced would be put to some
useful and income producing end.  

The table shows that this project is expected to product 295.2 million Btus per day and that 95% of the energy
will pass through the engine generator to product electricity.  The other 5% is lost (flared) due to assumed
downtime for maintenance, etc.  Ideally there would be no loss at all.  The engine generator is shown to have a
conversion efficiency of 35% because 35% of the Btus, which pass through the generator, are converted to
electricity.  The other 65% is engine heat loss, but 75% of that engine heat is recoverable.  It is first used to heat
the incoming material to the digester (43%) and is then available for other uses.  In total, 31% (26% plus 5%) of
the energy available in the biogas is being lost or not utilized.  If an economically viable use could be found for
that energy, it would boost the financial returns of the project.

The energy necessary to heat the incoming material to the digester is calculated independently.  If more heat were
needed than is available by recovery from the generator, biogas would first be used for that purpose before being
available for electricity production.  That is a non-productive use for the biogas and should be avoided by
reducing the water content of the digester feedstock, better insulation of the digester vessels, recovering more heat
from the digester effluent or any other practical means.  

From the standpoint of designing the project for optimum efficiency, the Btu Balance Table is a very useful
source of information.
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Exhibit C-14– Digester Material Balances Table (Part 1)
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Exhibit C-15– Digester Material Balances Table (Part 2)
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Exhibit C-16 Estimating Land Application Cost for Enriched Digester Effluent
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Exhibit C-17– Liquid Handling Cost Comparison

This table is a comparative calculation of liquid handling cost with and without option of membrane separation of dissolved
nutrients.  Without the UFRO alternative, digester liquid would be returned to the dairymen in the same transport trailer that
manure is hauled away and then it would have to be land-applied as is currently the practice.  Land application cost includes
the cost of agitation, pumping and hauling if necessary.   With the UFRO alternative, there is no land application cost, other
than pumping of the accumulated rainwater.  With UFRO, there is an additional cost for operation of the system and for land
applying the nutrient-dense liquid via spreader truck.

Exhibit C-18– Estimating Inbound Transportation Costs 
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Exhibit C-19– Methodology for Estimating Carbon Credits

This methodology is based on AgStar program factors for potential methane emissions from various handling
methods and the breakdown, by type, of handling method in the state of Washington.  As shown in the right hand
portion of the table, the calculation assumes that anaerobic lagoons emit 90% of the total potential methane of the
waste stream, while handling manure as a liquid slurry allows only 15% of the potential methane to be emitted.
The assumption is that half the waste is handled as liquid slurry and half via anaerobic lagoon.  Extending the
emissions by method times the percentage of each method determines overall percentage of potential methane
emissions that would be allowed under standard handling practices.  In this case, 52.75% of the potential methane
emissions would be allowed under standard handling practices.

In the left side of the table, total potential methane emissions are calculated based on number of animals, volatile
solids production per unit of body weight and chemical conversions.  Potential emissions are reduced according to
the standard handling practice and then multiplied by the greenhouse gas equivalency factor of methane to give
the potential GHG emissions resulting from the standard manure handling practices in Washington.

This methodology does not attempt to calculate all of the details of GHG emissions as will be required for their
validation trading of emissions credits.  However, methane is the primary component and it can be reasoned that
the additionally detailed calculations will add to the potential after the complete balance sheet is completed.
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Exhibit C-20– Site Layout Example for Estimating Acreage Requirements
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Exhibit C-21– Site Map for Centralized Waste Conversion Project
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Exhibit C-22– Aerial Photo of Potential Project Site
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